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(57) Abstract" 

PURPOSE- To provide the title compsn. which exhibits a greatly improved stability in biaxial orientation and 
gives a biaxially oriented film excellent in mechanical properties, etc., without much detriment to the excellent 
properties inherent in polyoxymethylene. . , , 

CONSTITUTION- The title compsn. comprises 50-99wt.% polyoxymethylene having the mam chain consisting 
mainly of repeating oxymethylene (-CH2Q-) units and 50-1 wt.% novolac phenol resin. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The biaxial extension polyoxymethylene film constituent which consists of the polyoxymethylene 
polymer 50 - 99 weight sections, and the novolak type phenol resin 50 - 1 weight section by which the principal 
part of a principal chain is substantially constituted from a repeating unit of oxy-methylene-group-(CH2-0)-. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the biaxial extension polyoxymethylene film which consists of a 
polyoxymethylene polymer by which the principal part of a principal chain is substantially constituted from a 
repeating unit of oxy-methylene-group-(CH2-0)-, and novolak type phenol resin. 
[0002] 

[Description of the Prior Art] It is known well that a polyoxymethylene is a high crystalline polymer. Although it 
is obtained by quenching after carrying out melting pressurization or melting extrusion in order to obtain a 
polyoxymethylene film for example, a mechanical property is also inferior to an opaque or translucent top in the 
film obtained by these methods. This is said for forming the spherulite structure from which the crystallized 
polyoxymethylene developed highly. Therefore, the attempt which aims at improvement in this property is made 
by carrying out biaxial extension of this. 

[0003] It is indicated also about having the outstanding dimensional stability with a modulus of elasticity in 
tension with the expensive polyoxymethylene film by which biaxial orientation crystallization was highly carried 
out by carrying out biaxial extension at JP,61-2521 35,A, a 61-286115 official report, and a 62-13318 official 
report, and also its industrial manufacture method. It is desirable by carrying out biaxial extension of the 
polyoxymethylene to set up the draw magnification to a 2-way more highly for pulling out the outstanding 
property (the draw magnification of 5 times or more is usually desirable in each direction), however, a 
polyoxymethylene — biaxial extension — carrying out — the high crystallinity sake — the melting point — **** 
— when it was not a near temperature field, extension to desired draw magnification was difficult Therefore, it 
was required that extension conditions, such as temperature and extension speed, should have been controlled 
correctly within suitable limits and uniformly in this temperature field to perform stable extension. However, a 
new policy which performs more to stability not level but the extension which can say manufacture of the higher 
film of draw magnification and the yield at the time of the production that control of extension conditions is still 
enough for maintaining highly was desired. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention conquers this problem and makes extension stability 
improve sharply, it is rare to spoil the outstanding property which a polyoxymethylene moreover has, and the 
biaxial extension polyoxymethylene film which has the outstanding property is offered. 
[0005] 

[Means for Solving the Problem] This invention persons kneaded the novolak type phenol resin which is excellent 
in a polyoxymethylene at compatibility with a polyoxymethylene, and tried biaxial extension-ization of this 
mixture. Consequently, extension was sharply stabilized compared with the former, and it found out that could 
also set up the temperature field of extension widely compared with the former, and its ductility ability improved 
greatly, and resulted in this invention. 

[0006] That is, this invention is a biaxial extension polyoxymethylene film constituent which consists of the 
polyoxymethylene polymer 50 - 99 weight sections, and the novolak type phenol resin 50 - 1 weight section by 
which the principal part of a principal chain is substantially constituted from a repeat unit of oxy-methylene- 
group-(CH2-0)- this invention is explained in detail below. It is known that novolak type phenol resin will be 
compatible in a polyoxymethylene (macromolecule collected works, vo 148 and 7,443 (1991)). The crystallization 
delay phenomenon characteristic of 1 phase system macromolecule / macromolecule mixed stock is discovered, 
and this mixed stock is supposed that control of crystallization speed was attained. Although it is not clear 
w hether this delay phenomenon exerted the effect on improvement in the ductility ability when this mixed stock 
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is applied to a biaxial oriented film, it is imagined as that from which change of a certain higher order structure 
took place to the polyoxymethylene. As an effect at the time of carrying out biaxial extension of this mixed 
stock found out by this invention, it is mentioned that the extension temperature field became large first. 
[0007] Conventionally, the polyoxymethylene was extension temperature desirable near the **** of the melting 
point because of the high extension stress. Therefore, control highly precise as mentioned above was required. 
However, although this invention twisted also to composition of a mixed stock, it was found out that extension 
can be easily done also at temperature lower several degrees C - 10 degrees C than the conventional extension 
temperature. Consequently, the extension which control of extension temperature became easy and was 
stabilized was attained. Furthermore, since extension at low temperature was attained, it enabled the orientation 
of the chain of the polyoxymethylene by extension to pull out the property which was [ mechanical strength / 
high ] more strongly excellent also in low draw magnification with this thing. The phenomenon and effect 
characteristic of this mixed stock as such a biaxial oriented film are begun and found out by this invention. 
[0008] The polyoxymethylene of this invention is a polyoxymethylene polymer by which the principal part of a 
principal chain is substantially constituted from a repeat unit of an oxy-methylene group, for example, the cyclic 
ether which has at least two contiguity carbon atoms like ethyleneoxide or 1, and 3-dioxolane although most of 
polyoxymethylene gay polymers obtained by carrying out the polymerization of a trioxane, tetrapod oxane, etc. 
which are the annular oligomer of formaldehyde or formaldehyde, and principal chains consist of an oxy- 
methylene chain — for example, a trioxane — receiving — 0.1-15-mol % — there is a polyoxymethylene 
copolymer obtained by adding and carrying out a polymerization 

[0009] Moreover, the copolymer obtained by copolymerizing with the compound and trioxane reacted to a 
trioxane and at least one polyfunctional target which may copolymerize, and at least one compound which may 
be copolymerized, and which reacts in single organic functions, the copolymer specifically obtained by 
copolymerizing trioxane, 1, and 4-butanediol diglycidyl ether or a screw (1, 2, 5-pentanetriol)-TORIHORU marl, 
and an ethyleneoxide are mentioned to a copolymer. As for this copolymer, a chain forms not a line but 
branching, or the polymer made reticulated, this invention is applied to the mixture which mixed the above gay 
polymer, copolymer and also gay polymer, and copolymer at a suitable rate. Furthermore, this invention is 
applicable if it is the polyoxymethylene polymer like the copolymer which copolymerized the acetalization object 
of a polyoxymethylene, the reactant with an isocyanate, or the little third component (for example, alkyl groups, 
such as a stearyl machine) by which the principal part of a principal chain is substantially constituted from a 
repeat unit of an oxy-methylene group. 

[0010] Moreover, the amount of macromolecules of the polyoxymethylene of 30000-300000, for example, number 
average molecular weight, is [ the polyoxymethylene of this invention ] comparatively desirable. It is 35000- 
100000 still more preferably. The novolak type phenol resin of this invention is linear and thermoplastic phenol- 
formaldehyde resin substantially, and can be manufactured by the well-known manufacture method by making 
phenol nature compounds, such as a phenol, m-cresol, p-cresol, a resorcinol, and a naphthol, or the mixture of 
those react to formaldehyde. 

[0011] Although a novolak is thermoplastic phenol-formaldehyde resin, it can change into thermosetting resin by 
making it react with formaldehyde further under existence of an acid catalyst. The product of the various kinds 
[ novolak ] in the use of an epoxy curing agent, adhesives, etc. is marketed. For example, although there are 
some which consist of a phenol component replaced by the long-chain-like alkyl group, as for the suitable 
novolak for this invention, it is desirable that the phenol component replaced by such long-chain-like (it has 
more carbon atoms than three pieces) alkyl group is not included, and that [ its ] whose phenol nature 
component is a phenol or cresol is desirable. Although softening temperature is as broad as 80-150 degrees C 
according to grade, in this invention, the thing of comparatively high softening temperature is desirable. 
Moreover, although 5-7 are common as for the number of average nuclides of a phenol nucleus, in it, the thing of 
low molecular weight like a dicaryon is also usually contained. In this invention, a low-molecular-weight object 
like a dicaryon has the fewer desirable one. Moreover, although the unreacted phenol nature compound is usually 
contained in the novolak several%, since this has a possibility of spoiling the thermal stability of a 
polyoxymethylene, removing as much as possible is desirable, and these residual phenol nature compound is 1% 
or less preferably. Furthermore, since there is a possibility of spoiling the thermal stability of a polyoxymethylene 
when ion components, such as a metal ion, are contained, it is desirable to also remove these ion component as 
much as possible. 

[0012] this invention is a constituent which consists of a polyoxymethylene 50 - the 99 weight sections, and the 
above-mentioned novolak type phenol resin 50 - 1 weight section. In order not to spoil the outstanding property 
which a polyoxymethylene has as much as possible, or in order not to spoil working characteristics, such as 
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thermal stability, the direction with few rates of this phenol resin is desirable. That is, the suitable novolak type 
phenol resin for this invention is below 15 weight sections more preferably below 30 weight sections. Moreover, 
this inventions are more than 5 weight sections more preferably more than 3 weight sections suitably, although 
the rate of phenol resin is more than 1 weight section. 

[0013] In addition, the constituent of this invention can limit the composition rate of a polyoxymethylene and 
novolak type phenol resin, and can carry out mixed addition of a third component, the additive, etc. if needed 
besides these components. For example, although various kinds of additives, such as a hindered phenol system 
thermostabilizer, are usually used for a polyoxymethylene for the purpose of the improvement in thermal stability 
etc., these various additives may be contained in this invention. 

[0014] It is indicated by JP,61-252135,A for which this invention persons applied previously, a 61-2861 15 official 
report, a 62-13318 official report, JP,1-80514,A. the 1-286820 official report, and the 2-70422 official report 
about the manufacture method of the biaxial extension polyoxymethylene film of this invention. Especially this 
invention can be mentioned as a suitable example, although it does not limit to these. If one concrete example is 
given, the polyoxymethylene constituent of this invention will be fabricated melting extrusion, a sheet, or in the 
shape of a film (an original fabric is called below). Subsequently, this original fabric is rolled out with a roll 
pressure total machine, the time of rolling at this time making a rolling reduction r r=1-t/t0 (tO and t being the 
thickness of the original fabric before and behind rolling, respectively) — 1.2 <=1/(1-r) <=5 — within the limits is 
desirable Subsequently, a biaxial oriented film can be manufactured a tenter and by leading to a vertical drawing 
machine further and performing horizontal extension and vertical extension, respectively. As for the 5 (1-r) or 
more twice as many scale factor of 5 or more times and vertical extension as this, it is [ the scale factor of the 
horizontal extension at this time ] desirable to carry out. Moreover, it can also extend again in length and/or a 
longitudinal direction further if needed because of [, such as a mechanical property, ] improvement. Moreover, it 
can also heat-treat after biaxial extension because of improvement in dimensional stability. 
[0015] The film of this invention is applicable to various applicable fields, such as a base film of sensible-heat 
type imprint sheets, such as base films for magnetic-recording media, such as a base film for magnetic tapes, 
and a floppy disk, or a ribbon cassette film for hot printing, using the outstanding property. 
[0016] 

[Example] Next, an example explains this invention to a detail further. The melting point shown in an example and 
the modulus of elasticity in tension were measured by the following method. 

(1) With the melting point differential calorimeter (DSC) [the product made from SEIKO Electronic industry, and 
DSC-100], it asked for the sample melting curve by part for sample weight [ of 10mg ], and 10 degrees-C/of 
programming rates, and peak temperature of this melting curve was made into the melting point. 

(2) The test piece with a modulus-of-elasticity-in-tension length [ of 100mm ] and a width of face of 10mm was 
asked for the stress-strain curve with the temperature of 23 degrees C, and 50% of humidity by part for 60mm 
and chuck speed 30mm/between chucks, and the modulus of elasticity in tension was computed from the initial 
inclination of this curve. 

[0017] 

[Example 1] The novolak resin [**by Mitsui Toatsu Chemicals, Inc. 2000 grade] was respectively mixed with the 
polyoxymethylene homopolymer [TENAKKU [ by Asahi Chemical Industry Co., Ltd. ] **3010 grade] by 
composition of Table 1, each mixture was homogenized at 200 degrees C of screw die pressing appearance in a 
plane, and it fabricated in the shape of a pellet. In addition, in advance of use, 150 degrees C / 8hr vacuum 
drying of the novolak resin were carried out, and it removed the residual phenol component. The phenol 
component after a vacuum drying was 0.5wt(s)%. 

[0018] Next, each pellet by which mixed homogenization was carried out was respectively extruded from the slit 
die at the temperature of 200 degrees C, quenching solidification was carried out with a 130-degree C casting 
roll, and it fabricated on the sheet (original fabric) with a thickness of 800micro. Subsequently, biaxial extension- 
ization was performed by the following methods about each original fabric, and the biaxial oriented film was 
obtained, the tenter tenter after rolling out by the rolling reduction 0.5 and carrying out double-precision 
extension of the original fabric lengthwise — subsequently to a roll length drawing machine it led, and biaxial 
extension was given As for the draw magnification at this time, 8 times and vertical extension were set up 3 
times for horizontal extension. Length and the width of the obtained biaxial oriented film were 6 times as many 
draw magnification as this to the original fabric, and thickness was 22micro. In addition, the winding speed at this 
time was a part for 5m/. 

[0019] The melting point, extension temperature, extension stability, and the obtained modulus of elasticity in 
tension of a film were described in Table 1 about each original fabric. Extension temperature showed the 
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optimum-temperature range of a horizontal extension process in each composition. O mark and the following 
[ more than 30 minute -1 hour ] were considered as ** mark, and 30 or less minutes was considered for what 
has been extended without fracturing evaluation of extension stability by continuation extension of 1 hour as x 
mark. In addition, in Table 1 , it wrote together also about the result of only the polyoxymethylene which does not 
contain a novolak resin for the example of comparison. 

[0020] It is shown that the result of Table 1 expanded optimal extension temperature width of face while this 
invention lowered extension temperature, and it made extension stability improve greatly as a result. 
Furthermore, depending on composition, the elastic modulus of the obtained film is also improving more greatly 
than the case of only a polyoxymethylene, and offering the oriented film in which this invention was more 
excellent also in the mechanical property is shown. 
[0021] 





mJ\ *\%\ 

( c ; 


\ C ; 


m # 


\Kg/ am t 


t f \> ~j 




100 


0 


178 


170—174 

X i U All 


x 


560/510 


99 


1 


178 


168-174 


A — O 


580/520 


97 


3 


178 


168-174 


o 


600/560 


95 


5 


178 


165-172 


o 


630/590 


90 


10 


178 


162-172 


o 


650/610 


85 


15 


177 


160-172 


o 


600/540 


70 


30 


175 


155—168 


o 


550/490 


50 


50 


172 


155-168 


o 


440/300 



[0022] 

[Example 2] the polyoxymethylene which comes to mix [ 10 % of the weight J the letter polyoxymethylene 
copolymer of branching obtained by copolymerizing trioxane, ethyleneoxide and 1, and 4-butanediol diglycidyl 
ether in the polyoxymethylene homopolymer of an example 1, and an orthochromatic — after mixing respectively 
ply OFEN KA[ by cresol novolak-resin [Dainippon Ink & Chemicals, Inc. ]— 1 1 62] by composition of Table 2 and 
fabricating in the shape of a pellet as well as an example 1 below, biaxial extension was performed by the same 
method The obtained film is the same, length and width were 6 times as many draw magnification as this to the 
original fabric, and thickness was 22micro. 

[0023] Similarly the melting point, extension temperature, extension stability, and the modulus of elasticity in 
tension were described in Table 2 about each original fabric. Moreover, in Table 2, it wrote together also about 
the result in case a novolak resin is not included for comparison. The result of Table 2 shows the effect of this 
invention as well as Table 1. 
[0024] 
[Table 2] 
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[0025] 

[Effect of the Invention] The biaxial extension polyoxymethylene film of this invention has spoiling [ little ] the 
outstanding property which a polyoxymethylene has, and it has the property excellent in the mechanical property 
etc. Moreover, it is improved greatly and ductility ability and extension stability are very useful also from a 
industrial standpoint. 



[Translation done.] 
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mm, ^t^Xt-F3 0mm/&r < fijg2 3*C v 
SK5 0%«:rj£a3-^«««:*«>, CCDftlROlOW 

[0017] 

XJH (#) lft^#30 1 0^U-F3 9 
s> *tt«8«^K:5tefi-?T 1 5 0 °C/8 h r 

[0018] ©s^flMts ftfc-^ U * F 

* 2 0 0 °C<DfiKr** l> * F^^ffttll, 13 0°C 
<D*r + X?4 >^a~Jl/Cfi&ilfl:l/» J9£80 0jLtCD 
f-F (MS!) KJsBBbfc. ^C^-CSJHSCCoi^rfeiT 
©Office <* 9 2 HHiflKt^tT 2 * ^ A«r» 



[00191*1 «:&*©jBlEK:o<,vc, Hu£L Jifafi 

MUtt$lfc. S»5S3Ett©IMiB 1 B#IH<D*BB£{# 

10 ^lS$MMT(Di><DZ&£\l. 3 0#«T*xE|j±l/fc. 

# y ;* * >> ^ * u > <D#(D*s*fc -x > x i> fif ta i> ft. 
[oo2o]ii <o^mt. *«wwgf*jaK*Ttf s 

20 [002 1 ] 

Ml] 





§6 jS. 

(TC) 


CO 


m # 


31 MM 
<«/«) 

(kg/nn 2 ) 


f * i> > 


J # 


100 


0 


178 


170—174 


X 


560/510 


99 


1 


178 


168—174 


A— O 


580/520 


97 


3 


178 


168-174 


o 


600/560 


95 


5 


178 


165—172 


o 


630/590 


90 


10 


178 


162-172 


o 


650/610 


85 


15 


177 


160—172 


o 


600/540 


70 


30 


175 


155—168 


o 


550/490 


50 


50 


172 


155-168 


o 


440/300 



[0022] 



7x>KA- 1 1 62) £**2<D«!5rc£*iB^Ufi* 

[0 0 2 3 ] »2<c«40JDK£Ccoi>T> [5jC<Sfe£L 
50 j£ffiai£> HfflK€ttR^3l«W1**SrlBL^i. 



C5) 



2tC(iJ:b®©fcJ6{c^=i<5 9 »®Hi£^£ ft * [0024] 





J93I 

CO 


CO 




iwt/ xs i 
(kg/mm*) 


t t l y 


J * 
V v £ 


100 


0 


177 


168-173 


A 


540/500 


95 


5 


177 


165-172 


O 


610/580 


90 


10 


177 


162—172 


O 


620/590 


85 


15 


176 


160-170 


O 


570/500 



(51)Int.Cl . s 
B29K 
B2 9 L 
CO 8 L 



59:00 
7:00 
59:00 



4F 



F I 



